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DEPARTMENT  OF  THE  AIR  FORCE 

USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
WRIGHT-PATTERSON  AFB  OH 


31  March  2015 


MEMORANDUM  FOR  AFMSA/SG3PB 

ATTN:  MAJ  DANIEL  SHAW 

USAF  RADIOISOTOPE  COMMITTEE  SECRETARIAT 
AIR  FORCE  MEDICAL  SUPPORT  AGENCY 
7700  ARLINGTON  BOULEVARD,  SUITE  5158 
FALLS  CHURCH  VA  22042-5158 

FROM:  USAFSAM/OEC 
2510  Fifth  Street 

Wright-Patterson  AFB  OH  45433-7913 


SUBJECT:  Consultative  Letter,  AFRL-SA-WP-CL-20 15-00 12,  Consolidated  Site  (CS)  024 
Verification  Survey  at  Former  McClellan  AFB,  Sacramento,  California 

1.  INTRODUCTION: 

a.  Purpose :  At  the  request  of  the  U.S.  Air  Force  Radioisotope  Committee  Secretariat  (RICS), 
the  U.S.  Air  Force  School  of  Aerospace  Medicine,  Consultative  Services  Division 
(USAFSAM/OEC),  Radiation  Health  Consulting  Branch  performed  an  independent  radiological 
verification  survey  of  the  CS  024  hazardous  waste  site,  located  on  former  McClellan  AFB, 
California,  on  29-3 1  July  2014.  The  purpose  of  this  verification  survey  was  to  provide  an 
independent  evaluation  of  the  final  radiological  conditions  at  a  decommissioned  site. 
USAFSAM/OEC  surveyed  the  CS  024  site  to  measure  residual  surface  activity  and  determine  if 
radiation  levels  complied  with  criteria  agreed  upon  between  representatives  of  the  State  of 
California  and  the  U.S.  Air  Force  for  unrestricted  release.  Radium-226  (Ra-226)  was  the  sole 
radionuclide  of  concern.  Cabrera  Services,  Inc.,  under  contract  with  URS  Corporation, 
performed  a  Final  Status  Survey  (FSS)  and  all  radiological  fieldwork  previously  in  July  2014. 
This  letter  details  the  finding  of  this  visit  and  is  intended  to  assist  the  RICS  with  evaluating  the 
contractor’s  FSS  report  of  this  site.  Personnel  utilized  techniques  and  procedures  taken  from 
Nuclear  Regulatory  Guide  1575,  Multi-Agency  Radiation  Survey  and  Site  Investigation  Manual 
(MARSSIM),  Rev  1. 
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b.  Background:  Site  CS  024  is  an  inactive  disposal  bum  pit  that  became  operative  in  1953. 
Between  1953  and  1969,  base  personnel  used  the  site  for  burning  and  burial  of  demolition  debris 
and  scrap  material.  Workers  frequently  used  the  eastern  half  of  the  pit  to  bum  Air  Force 
generated  wastes;  workers  used  the  western  half  to  discard  unbumed  waste  material.  Cleanup 
personnel  have  detected  a  wide  variety  of  contaminants  at  the  site  to  include  volatile  organic 
compounds,  polychlorinated  biphenyls,  dioxins/furans,  and  metals.  The  spatial  distribution  of 
radioactive  materials  across  the  site,  namely  Ra-226,  varies.  This  is  due  to  the  variety  of  wastes 
burned  and  stored  on  the  site.  Site  CS  024  is  located  in  the  far  southern  border  of  the  McClellan 
Park  boundary,  parallel  to  a  rail  line  that  runs  along  the  southeastern  edge  of  the  site.  At  the  time 
of  this  survey,  the  site  had  not  yet  undergone  an  FSS.  Cabrera  Services  began  surveying  the 
sides  of  the  trench  after  USAFSAM/OEC  personnel  completed  the  verification  survey.  Prior  to 
this  survey,  Cabrera  Services  had  previously  completed  cleanup  operations  on  the  trench  floor. 
See  Figure  1  below. 


Figure  1.  View  of  CS  024 


c.  Survey  Personnel: 

(1)  Maj.  Marcus  Grant,  Health  Physicist,  USAFSAM/OEC 

(2)  SSgt  Michael  Ames,  Lead  Health  Physics  Technician,  USAFSAM/OEC 

d.  Personnel  Contacted: 

(1)  Radiation  Safety  Officer,  AFCEC/CIBW 

(2)  Base  Realignment  and  Closure  Program  Management/Westem  Region,  AFCEC/CIBW 

(3)  Radiation  Project  Manager,  Cabrera  Services,  Inc. 
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e.  Equipment : 

(1)  Ludlum  Model  2221  with  Scionix  76BRS76/2ME1-X  3x3  Sodium  Iodide  Detector, 
Meter  SN  287511,  Detector  SN  SAG420,  Calibration  date  16  Jun  2014 

(2)  Ludlum  Model  2221  with  Scionix  76BRS76/2ME1-X  3x3  Sodium  Iodide  Detector, 
Meter  SN  290803,  Detector  SN  SAG427,  Calibration  date  3  Jun  2014 

2.  METHODOLOGY: 

a.  Overview:  The  verification  survey  consisted  of  soil  sample  collection  and  gamma 
walkover  measurements.  The  goal  of  the  walkover  survey  was  to  identify  locations  for  soil 
sampling.  This  verification  survey  required  scanning  at  least  10%  of  the  trench  floor  by  the 
gamma  walkover  technique  and  soil  sample  collection  totaling  at  least  10%  of  the  number  taken 
by  Cabrera  Services.  Prior  to  the  survey,  Cabrera  Services  identified  40  soil  sampling  locations; 
therefore,  at  least  4  soil  samples  are  necessary  to  meet  the  10%  minimum  requirement.  Survey 
personnel  used  the  gamma  walkover  data  to  qualitatively  assess  the  site  in  terms  of  mean  count 
rate  and  standard  deviation.  Minimum  detectable  concentration  and  the  associated  count  rates 
were  not  calculated. 

b.  Soil  Sampling:  Each  sample  was  taken  from  an  area  of  approximately  8  square  inches  to  a 
depth  of  6  inches.  The  volume  sampled  was  sufficient  for  laboratory  analysis  (approximately  1 
quart).  Field  soil  sampling  procedures  were  in  place  to  prevent  cross  contamination  of  samples. 
Personnel  collected  a  background  sample  from  uncontaminated  soil  in  an  adjacent  area  to  the  CS 
024  site.  The  USAFSAM  Radioanalytical  Laboratory  (OEA)  at  Wright-Patterson  AFB,  Ohio, 
analyzed  soil  samples  by  counting  on  a  high  purity  germanium  detector,  using  the  appropriate  in¬ 
growth  method  to  determine  Ra-226  levels  in  soil.  Prior  to  the  28-day  in-growth  period,  OEA 
sifted  the  soil  samples  for  any  rocks  and  large  debris  and  then  dried  to  remove  any  moisture 
potentially  affecting  analysis.  Attachment  1  contains  laboratory  analysis  for  the  samples.  An 
“x”  within  Attachment  2  indicates  the  locations  of  soil  samples. 

c.  Gamma  Walkover  Survey:  Scionix  Model  76BRS76/3M-E1-X  3x3-inch  thallium-doped 
sodium  iodide  (Nal)  detectors  and  Ludlum  Model  2221  ratemeter/scalers  were  the  primary 
radiation  detection  instruments  utilized  to  perform  the  gamma  walkover  survey.  Survey 
personnel  connected  the  instruments  to  a  Trimble  GeoXT  handheld  GPS  unit  via  RS-232  serial 
cable.  The  Trimble  GeoXT  logged  observed  count  rates  with  corresponding  GPS  coordinates 
every  second.  Survey  personnel  held  the  detectors  at  a  height  of  10  cm  above  the  ground.  The 
scan  speed  was  approximately  0.5  meters  per  second,  with  the  scan  lines  spaced  about  0.5  meters 
apart.  All  field  instruments  were  function  checked  at  the  start  and  end  of  each  workday  using  a 
gamma-emitting  check  source.  Personnel  tested  each  instrument  to  ensure  a  10%  tolerance 
during  field  checks.  Qualified  staff  calibrate  the  instruments  annually.  Attachment  3  contains 
the  annual  calibration  certificates  for  all  instruments  used  during  this  survey.  Attachment  4 
contains  the  quality  control  logs  used  to  document  instrument  performance  with  a  check  source 
both  before  and  after  use. 
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3.  RESULTS: 


a.  Gamma  Walkover  Survey:  The  scan  coverage  exceeded  the  minimum  scan  requirement  of 
10%  of  the  trench  floor.  Some  areas  were  inaccessible  using  the  walkover  technique,  notably  in 
areas  that  presented  a  climbing  hazard.  The  team  did  not  survey  the  sides  of  the  trench. 

Personnel  used  the  mean  count  rate  as  the  background  for  the  scanned  area  and  did  not  survey  a 
reference  area.  USAFSAM/OEC  personnel  calculated  the  mean  and  standard  deviation  of  the 
dataset  based  on  the  instrument  and  the  particular  area  surveyed.  In  some  cases, 
USAFSAM/OEC  also  excluded  data  outside  the  background  distribution  (e.g.,  outlying  data 
points,  data  generated  due  to  software  anomalies  or  equipment  malfunctions).  Personnel  then 
compiled  the  data  using  commercial  geospatial  mapping  software.  The  locations  marked  in 
green  correspond  to  the  lowest  readings  of  the  survey.  Given  the  data  collected,  green  dots 
represent  all  measured  activity  points  below  2  standard  deviations  (SD)  above  the  mean  value 
[less  than  26981  counts  per  minute  (cpm)].  Yellow  dots  correspond  to  data  points  between  2  and 
3  SD  above  the  mean  (between  26988  and  28649  cpm).  Red  dots  represent  all  data  points  above 
3  SD  (greater  than  28650  cpm).  Survey  personnel  expect  higher  concentrations  in  areas  marked 
in  red.  The  color  scheme  demonstrates  a  scale  of  instrument  data  based  upon  SDs  from 
background  radiation  levels,  where  no  regulatory  values  are  implied.  A  table  of  statistics 
compiled  from  the  dataset  can  be  found  in  Attachment  5. 

b.  Soil  Sampling :  Survey  personnel  collected  five  soil  samples  from  CS  024:  four  samples 
within  the  permitted  site  boundary  and  one  sample  outside  of  CS  024  in  an  area  of  soil  to  be  used 
as  backfill  for  the  site.  The  survey  team  used  this  backfill  sample  to  compare  to  background 
radiation  levels.  None  of  the  samples  collected  exceeded  the  cleanup  goal  of  2.0  pCi/g.  Table  1 
below  details  both  the  gross  and  background  subtracted  soil  results  and  the  associated  GPS 
coordinates  for  each  sample.  When  comparing  results  to  the  cleanup  level  of  2.0  pCi/g,  utilize 
the  gross  (background  included)  results  listed  below.  The  uncertainties  listed  are  at  the  95% 
confidence  level  (2  SD).  Laboratory  staff  determines  concentrations  of  Ra-226  in  the  soil  by 
gamma  spectroscopy  analysis  of  Ra-226  and  the  associated  bismuth-214  /  lead-213  daughters  in 
secular  equilibrium.  The  Ra-226  concentrations  in  the  table  below  are  labeled  as  “Ra_D_214” 
within  Attachment  1 . 


Table  1.  Soil  Sample  Results  for  CS  024 


Client  Sample  ID 

GPS  Coordinates 

(WGS1984,  Decimal  Degrees,  N/E) 

Gross  Ra-226 
Concentration  (pCi/g)1 

Net  Ra-226 
Concentration  above 
Background  (pCi/g) 

GS-14-0010 

38.642017258,  -121.402916535 

0.58  ±0.04 

N/A 

GS-14-001 1 

38.641801046,  -121.403217583 

1.07  ±0.05 

0.31  ±0.06 

GS-14-0012 

38.641697144,  -121.403497604 

0.76  ±  0.04 

0.00  ±0.06 

GS-14-0013 

38.641369635,  -121.403706972 

0.75  ±  0.04 

N/A 

GS-14-00142 

38.640995840,  -121.403987551 

0.76  ±  0.04 

N/A 

1  Ra-226  concentrations  with  associated  uncertainties  from  soil  sample  results. 

2  Background  sample  for  CS  024. 
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4.  DISCUSSION: 


a.  Gamma  Walkover  Survey:  An  area  outside  the  permitted  area  was  surveyed  using  the 
gamma  walkover  technique  to  verify  that  contamination  did  not  migrate  outside  of  the  controlled 
area.  The  surface  was  primarily  asphalt,  whereas  the  bulk  of  the  walkover  data  collected  for  the 
trench  was  dirt.  Consequently,  the  background  counts  observed  in  this  location  are  different 
from  the  trench,  approximately  6100  cpm  less  on  average. 

b.  Soil  Sampling:  The  highest  recorded  soil  sample  result  for  CS  024  was  1.07  pCi/g  for 
gross  Ra-226.  Accordingly,  gamma  walkover  scans  also  indicated  an  increase  in  gamma  count 
rate  near  this  sample.  The  highest  recorded  count  rate  in  this  area  was  30,666  cpm.  The  mean 
count  rate  observed  within  the  entire  area  of  CS  024  (excluding  data  recorded  within  the  asphalt 
area)  was  23,616  cpm,  with  an  SD  of  1,836  cpm. 

5.  CONCLUSIONS  AND  RECOMMENDATIONS: 

a.  Based  on  the  results  of  the  laboratory  analysis,  none  of  the  areas  surveyed  exceeded  the 
cleanup  goal  of  2.0  pCi/g.  Laboratory  analysis  is  the  primary  indicator  of  site  conditions  for 
regulatory  decisions. 

b.  USAFSAM/OEC  detected  no  areas  of  elevated  radiological  activity  above  background  that 
would  require  additional  investigative  actions  using  the  gamma  walkover  technique. 

c.  USAFSAM/OEC  recommends  the  survey  unit  be  considered  for  unrestricted  free  release  of 
radiological  controls,  with  the  approval  of  the  RICS. 

d.  If  you  have  any  questions  regarding  this  report,  please  contact  the  ESOH  Service  Center  at 
(888)  232-3764  (DSN  798-3764)  or  ESOH.Service.Center@us.af.mil. 


MATTHEW  W.  UELEN 
USAFSAM  Health  Physicist 


5  Attachments: 

1 .  Laboratory  Soil  Analysis 

2.  Map  of  Gamma  Walkover  with  Soil  Sample  Locations 

3.  Instrument  Calibration  Sheets 

4.  Radiation  Meter  Quality  Control  (QC)  Log 

5.  Statistical  Summary  of  Instrument  Data 
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Attachment  1 
Laboratory  Soil  Analysis 
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MEMORANDUM  FOE.:  SSgt  Michael  Ames 


9/10/2014  10:30:43  AM 


USAFSAM/OEC 
2510  Fifth  St.  Bldg.  840 
WRIGHT-PATTERSON  AEB,  OH  45433 


FROM:  USAESAMOE  Industrial  Hygiene 

2510  Fifth  Street,  Bldg  20840,  Room  W327 
"Wright  Patterson  Air  Force  Base,  OH  45433-7913 

REF:  Order  No.:  S1408005 
Dear  SSgt  Michael  Ames: 

Enclosed  are  the  sample  reports  from  14  samples  received  on  8/5/2014. 

Samples,  not  consumed  in  analysis,  will  be  held  according  to  the  appropriate  regulatory 
authority  unless  you  specifically  request  otherwise.  Should  you  choose  to  reproduce  this  report, 
we  recommend  you  do  so  in  its  entirety  so  that  the  integrity  of  the  data  package  is  kept  intact. 

If  you  have  questions,  or  if  we  maybe  of  further  assistance  to  you,  please  do  not  hesitate  to 
contact  us. 


Sincerely, 


ERIC  L  WE ATHERHOLT ,  Capt,  USAF 
Analytical  Services  Program  Manager 
Tel:  (937)  938-2523  (DSN Prefix:  798) 

http  s :  //hp  ws .  af  rl .  af .  mil  / dhp/  OE/E  S  OHS  C/p  ag  e  s/i  n  dex .  cfm  ?i  d=74  2 

Note:  Sample  analysis  performed  by:  US  AFSAM70E  Radio  analytical  Division 


This  report  is  intended  solely  for  the  purpose  of  the  person  to  v\hom  it 
is  addressed.  If  received  in  error,  please  notify  the  Program  Manager 
listed  above. 
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USAFSAM  OE  Industrial  Hygiene 


CLIENT: 

USAFSAMOEC 

Project: 

l^ih  Work  Order: 

S1408005 

CASE  NARRATIVE 

There  were  no  problems  associated  with  the  samples  or  analysis  except  where  noted  below.  Unless 
otherwise  noted,  sample  results  are  not  blank  collected,  and  all  quality  control  associated  with  the 
samples  were  within  acceptable  limits. 


these  results  relate  only  to  the  items  tested. 

Customer  requested  Ra226  analysis  via  gamma  spectrometry.  Analysis  report  will  show  results  for 
Ra  D  214.  This  result  is  equivalent  to  Ra226  plus  the  ingrowth  of  Di214/Pb214  daughters  using  all 
higher  energy,  high  yield  energy  lines.  Ra_D_214  ~~  Ra226  via  gamma  spec  analysis  with  ingrow  th. 


Sample  Preparation  Comments; 
Samp  ID  TestCade 

SI  408005-01 A  RAD_GAMMA_SOLI 

SI  4 0800 5-0 2A  R  AD_G  AM  MA_SOL  I 

SI  4 0800 5-0 3A  R  AD_G  AM  MA_SGL  I 

SI  4 0800 5-0 4 A  R  AD_G  AM  MA_SOL  I  D_ 

SI  4 0800 5-0 5A  RAD_GAMMA_SOLI 

SI  4 0800 5-0 6A  RAD_GAMMA_SOLI  D_ 

SI  408005-0 7A  RAD_GAMMA_SOLI  D_ 


Comments 
Ingrowth  Time: 

Ingrowth  Time: 

Ingrowth  Time: 

Ingrowth  Time: 

Ingrowth  Time: 

Ingrowth  Time: 

Ingrowth  Time: 


S-Aug-14  16:1 5 
S-Aug-14  16:15 
6  Aug-14  16:15 
S-Aug-14  16:15 
S-Aug-14  16:15 

5- Aug-14  16:15 

6- Aug-14  16:15 
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Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

2510  Fifth  St.  Bldg.  840  Report  Date:  9/10/2014  10:30:43  AM 

WRIGHT-PATTERSON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140001 
S1408005-01A 

Soil  Client  ID:  02060 C 

7/29/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

9.07E-02 

2 . 82E-02 

2  .2 0E-02 

4.48E-02 

pCi/g 

JRO 

09/05/14 

12  41 

7630 

TL-208 

G,  N 

3.88E-01 

3 . 46E-02 

2  . 13E-02 

4.38E-02 

pci/g 

JRO 

09/05/14 

12  41 

7630 

TH-23  4 

G,  N 

1.15E+00 

8 . 12E-01 

9 . 62E-01 

1.95E+00 

pCi/g 

JRO 

09/05/14 

12  41 

7630 

TH-228 

G,N 

1. 68E+00 

8 . 11E-01 

1.21E+00 

2.47E+00 

pCi/g 

JRO 

09/05/14 

12  41 

7630 

PB-212 

G,N 

1.46E+00 

5 . 9  8E-02 

2  . 67E-02 

5.46E-02 

pCi/g 

JRO 

09/05/14 

12  41 

7630 

BI-212 

G,  N 

1.35E+00 

3 .09E-01 

2.20E-01 

4.59E-01 

pci/g 

JRO 

09/05/14 

12  41 

7630 

AC- 22 8 

G,  N 

1.26E+00 

7.51E-02 

7  . 17E-02 

1.49E-01 

pci/g 

JRO 

09/05/14 

12  41 

7630 

RA-224 

9.58E-01 

2 .91E-01 

2 .  67E-01 

5.46E-01 

pCi/g 

JRO 

09/05/14 

12  41 

7630 

Ra_D_214 

8.64E-01 

4.41E-02 

3 . 68E-02 

7.58E-02 

pci/g 

JRO 

09/05/14 

12  41 

7630 

K-40 

1.38E+01 

9 . 03E-01 

2  .5 7E-01 

5.35E-01 

pci/g 

JRO 

09/05/14 

12  41 

7630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-E,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 


Certificate  of  Analysis 

USAFSAM/OEC 


25 10  Fifth  St.  Bldg.  840 


Report  Date:  9/10/2014  10:30:43  AM 


WRIGHT-PATTERSON  AFB  OH,  45433 

SSgt  Michael  Ames 

GS140002 

S1408005-02A 

Soil  Client  ID:  02060 C 

7/29/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

TL-208 

G,  N 

2.32E-01 

2 . 8  9E-02 

1.93E-02 

3.97E-02 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

TH-23  4 

G,  N 

1.94E+00 

7  .29E-01 

9 . 8  6E-01 

2.00E+00 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

PB-212 

G,  N 

8.80E-01 

4.41E-02 

2 . 8 0E-02 

5.71E-02 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

BI-212 

G,N 

8.89E-01 

2  .82E-01 

2.23E-01 

4.63E-01 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

AC- 22 8 

G,N 

7.29E-01 

7 .3  4E-02 

6.90E-02 

1.43E-01 

pCi/g 

JRO 

09/05/14 

18  42 

7630 

RA-224 

7.66E-01 

2 .55E-01 

2 . 9  0E-01 

5.92E-01 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

Ra_D_214 

6.24E-01 

3 . 47E-02 

3  .33E-02 

6.87E-02 

pci/g 

JRO 

09/05/14 

18  42 

7  630 

K-40 

2.08E+01 

1.17E+00 

2 . 15E-01 

4.49E-01 

pCi/g 

JRO 

09/05/14 

18  42 

7  630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-II,  PhD,  DAF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 


USAFSAM/OEC 
2510  Fifth  St.  Bldg.  840 


Certificate  of  Analysis 


Report  Date:  9/10/2014  10:30:43  AM 


WRIGHT -PATTERS  ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140003 
S1408005-03A 

Soil  Client  ID:  02060 C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

4.38E-02 

2.77E-02 

2.26E-02 

4.59E-02 

pci/g 

JRO 

09/06/14  044 

7  630 

TL-208 

G,  N 

2.35E-01 

2 .75E-02 

1.68E-02 

3.48E-02 

pCi/g 

JRO 

09/06/14  044 

7630 

TH-234 

G,N 

8.92E-01 

7 .02E-01 

8 . 9  IE-01 

1.81E+00 

pci/g 

JRO 

09/06/14  044 

7630 

PB-212 

G,  N 

8.10E-01 

4.21E-02 

2 . 82E-02 

5.76E-02 

pCi/g 

JRO 

09/06/14  044 

7  630 

BI-212 

G,  N 

7.30E-01 

2.86E-01 

2.17E-01 

4.52E-01 

pCi/g 

JRO 

09/06/14  044 

7  630 

AC-228 

G,N 

7.01E-01 

6.74E-02 

6.85E-02 

1.43E-01 

pCi/g 

JRO 

09/06/14  044 

7630 

RA-22  4 

5.10E-01 

2.38E-01 

2 . 8  IE-01 

5.75E-01 

pCi/g 

JRO 

09/06/14  044 

7630 

Ra_D_214 

5.02E-01 

3 .32E-02 

3 . 7  IE-02 

7.61E-02 

pci/g 

JRO 

09/06/14  044 

7630 

K-40 

1.94E+01 

1.12E+00 

2 . 0  4E-01 

4.29E-01 

pCi/g 

JRO 

09/06/14  044 

7  630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  DAF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 


USAFSAM/OEC 
2510  Fifth  St.  Bldg.  840 


Certificate  of  Analysis 


Report  Date:  9/1 0/20 14  1 0 :3  0:43  AM 


WRIGHT -PATTERS  ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140004 
S1408005-04A 

Soil  Client  ID:  02060 C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,N 

7.08E-02 

3 . 02E-02 

2 . 43E-02 

4.94E-02 

pci/g 

JRO 

09/06/14 

645 

7630 

TL-208 

G,N 

2.85E-01 

3 . 02E-02 

1.87E-02 

3.86E-02 

pCi/g 

JRO 

09/06/14 

645 

7630 

TH-23  4 

G,  N 

1.20E+00 

7  .38E-01 

8  . 7  8E-01 

1.79E+00 

pCi/g 

JRO 

09/06/14 

645 

7630 

TH-22  8 

G,  N 

2.91E+00 

7  . 9 7E-01 

1.09E+00 

2.21E+00 

pCi/g 

JRO 

09/06/14 

645 

7630 

PB-212 

G,N 

9.93E-01 

4.96E-02 

2 . 7  6E-02 

5.64E-02 

pci/g 

JRO 

09/06/14 

645 

7630 

PA-234M 

G,N 

5.92E+00 

4.23E+00 

4.31E+00 

9.15E+00 

pci/g 

JRO 

09/06/14 

645 

7630 

BI-212 

G,  N 

8.43E-01 

4.66E-01 

3 . 7  0E-01 

7.59E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

AC-228 

G,  N 

8.85E-01 

6.84E-02 

6.86E-02 

1.43E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

EU-15  4 

E ,  N 

1.12E-01 

8 . 7 7E-02 

1.11E-01 

2.36E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

CD- 10 9 

D,  F,  N 

5.78E-01 

2 . 9  4E-01 

3 . 7  0E-01 

7.53E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

RA-22  4 

6.38E-01 

2.61E-01 

2 .  68E-01 

5.49E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

Ra_D_214 

6.98E-01 

3.62E-02 

3 . 10E-02 

6.42E-02 

pCi/g 

JRO 

09/06/14 

645 

7630 

K-40 

1.39E+01 

9 . 0  0E-01 

2 .5  IE-01 

5.21E-01 

pCi/g 

JRO 

09/06/14 

645 

7630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-E,  PhD,  DAF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

25 10  Fifth  St.  Bids.  840  Report  Date:  9/10/2014  10:30:43  AM 


WRIGHT -PATTERS  ON  AFB  OH,  45433 

SSgt  Michael  Ames 

GS140005 

S1408005-05A 

Soil  Client  ID:  02060 C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

1.01E-01 

3 . 45E-02 

2 . 7  4E-02 

5.56E-02 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

TL-208 

G,  N 

3.34E-01 

4.62E-02 

3.83E-02 

7.78E-02 

pci/g 

JRO 

09/06/14 

12  47 

7630 

TH-23  4 

G,  N 

2.36E+0  0 

8  .3 8E-01 

9 . 9 7E-01 

2.03E+00 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

TH-22  8 

G,  N 

2.87E+00 

8  .53E-01 

1.03E+00 

2.10E+00 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

PB-212 

G,  N 

1.17E+00 

5  .80E-02 

2 . 8  4E-02 

5.80E-02 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

BI-212 

G,  N 

1.18E+00 

3 . 40E-01 

2 . 40E-01 

4.99E-01 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

AC-228 

G,  N 

1.05E+00 

7 . 18E-02 

7 . 10E-02 

1.4BE-01 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

CD- 10 9 

F ,  N 

4.71E-01 

5 .24E-01 

4.20E-01 

8.55E-01 

pci/g 

JRO 

09/06/14 

12  47 

7630 

RA-224 

6.38E-01 

2  .83E-01 

2 .99E-01 

6.13E-01 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

Ra_D_2i4 

7.71E-01 

3  .88E-02 

3 . 7  8E-02 

7.76E-02 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

K-40 

1.48E+01 

9 . 48E-01 

2  .2  9E-01 

4.79E-01 

pCi/g 

JRO 

09/06/14 

12  47 

7630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-E,  PhD,  DAF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 


USAFSAM/OEC 
2510  Fifth  St.  Bldg.  840 


Report  Date:  9/10/2014  10:30:43  AM 


WRIGHT -PATTERS ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140006 
S1408005-06A 

Soil  Client  ID:  02060C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

6.42E-02 

3.09E-02 

2.49E-02 

5.06E-02 

pci/g 

JRO 

09/06/14 

1848 

7630 

TL-208 

G,  N 

3.40E-01 

3 . 44E-02 

2 . 0  7E-02 

4.28E-02 

pci/g 

JRO 

09/06/14 

1848 

7630 

TH-23  4 

G,N 

2.53E+00 

2 . 8  9E+00 

1.1DE+00 

2.24E+00 

pCi/g 

JRO 

09/06/14 

1848 

7630 

TH-22  8 

G,N 

2.06E+00 

1.33E+00 

1.16E+00 

2.37E+00 

pCi/g 

JRO 

09/06/14 

1848 

7630 

PB-212 

G,N 

1.17E+00 

5 . 8  6E-02 

3 . 15E-02 

6.44E-02 

pCi/g 

JRO 

09/06/14 

1848 

7630 

BI-212 

G,  N 

1.21E+00 

3.33E-01 

2.28E-01 

4.76E-01 

pci/g 

JRO 

09/06/14 

1848 

7630 

AC-228 

G,  N 

1.01E+00 

7.83E-02 

8 .2  6E-02 

1.72E-01 

pci/g 

JRO 

09/06/14 

1848 

7630 

RA-22  4 

1.06E+00 

2 . 9 9E-01 

3 . 0  IE-01 

6.17E-01 

pCi/g 

JRO 

09/06/14 

1848 

7630 

Ra_D_214 

8.24E-01 

4.12E-02 

4.12E-02 

8.49E-02 

pCi/g 

JRO 

09/06/14 

1848 

7630 

K-40 

1.69E+01 

1.05E+00 

2 . 14E-01 

4.50E-01 

pCi/g 

JRO 

09/06/14 

1848 

7630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

2510 Fifth  St.  Bldg.  840  ReportDate:  9/10/2014  10:30:43  AM 

WRIGHT -PATTERS  ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140007 
S1408005-07A 

Soil  Client  ID:  02060  C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

TL-208 

G,  N 

1.79E-01 

2 . 60E-02 

1.93E-02 

3.97E-02 

pci/g 

JRO 

09/07/14 

049 

7630 

TH-232 

G,  N 

1.96E+01 

1.11E+01 

8 . 8  6E+00 

1.80E+01 

pCi/g 

JRO 

09/07/14 

049 

7630 

TH-22  8 

G,  N 

1.07E+00 

6.86E-01 

9 . 63E-01 

1.96E+00 

pCi/g 

JRO 

09/07/14 

049 

7630 

PB-212 

G,  N 

7.70E-01 

4.41E-02 

2  .32E-02 

4.77E-02 

pCi/g 

JRO 

09/07/14 

049 

7630 

BI-212 

G,  N 

8.38E-01 

2 . 68E-01 

2 . 03E-01 

4.24E-01 

pCi/g 

JRO 

09/07/14 

049 

7630 

AC-228 

G,  N 

7.05E-01 

7 . 12E-02 

6.72E-02 

1.40E-01 

pCi/g 

JRO 

09/07/14 

049 

7630 

RA-22  4 

6.25E-01 

2  .5 0E-01 

2  .3  9E-01 

4.90E-01 

pCi/g 

JRO 

09/07/14 

049 

7630 

Ra_D_214 

6.76E-01 

3 . 68E-02 

3  .22E-02 

6. 65 E- 02 

pCi/g 

JRO 

09/07/14 

049 

7630 

K-40 

1.49E+01 

9  .2 0E-01 

2 . 02E-01 

4.23E-01 

pCi/g 

JRO 

09/07/14 

049 

7630 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-II,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 


USAFSAM/OEC 
25 10  Fifth  St.  Bldg.  840 


Certificate  of  Analysis 


Report  Date:  9/10/2014  10:30:43  AM 


WRI GHT -PATTERS  ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS 140008 
S1408005-08A 

Soil  Client  ID:  02060 C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

1.09E-01 

3 . 85E-02 

3 . 0 8E-02 

6.25E-02 

pCi/g 

TDR 

09/05/14 

1453 

7631 

TL-208 

G,  N 

2.63E-01 

3 . 18E-02 

2 . 0  0E-02 

4.13E-02 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

TH-23  4 

G,  N 

2.89E+00 

1.98E+00 

1.05E+00 

2.13E+00 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

TH-228 

G,  N 

9.80E-01 

9 . 82E-01 

1.25E+00 

2.55E+00 

pCi/g 

TDR 

09/05/14 

1453 

7631 

PB-212 

G,  N 

1.03E+00 

5 . 83E-02 

3  .25E-02 

6.64E-02 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

PA-234M 

G,N 

5.77E+00 

6.11E+00 

4.77E+00 

1.01E+01 

pCi/g 

TDR 

09/05/14 

1453 

7631 

BI-212 

G,N 

9.69E-01 

3 . 45E-01 

2 .  61E-01 

5.42E-01 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

AC- 22 8 

G,  N 

9.59E-01 

9.62E-02 

7.40E-02 

1.54E-01 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

RA-224 

1.03E+00 

3 . 0  IE-01 

3 . 12E-01 

6.39E-01 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

Ra_D_214 

7.12E-01 

4.40E-02 

3 . 13E-02 

6.52E-02 

pCi/g 

TDR 

09/05/14 

1453 

7631 

K-40 

1.41E+01 

9.48E-01 

2.46E-01 

5.15E-01 

pCi/g 

TDR 

09/05/14 

1453 

7  631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 


USAFSAM/OEC 
25 10  Fifth  St.  Bldg.  840 


Report  Date:  9/1 0/2014  1 0:30:43  AM 


WRIGHT -PATTERS  ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS140009 
S 1408005-09A 

Soil  Client  ID:  02060  C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

7.29E-02 

3 . 05E-02 

2 . 47E-02 

5.01E-02 

pCi/g 

TDR 

09/05/14  2055 

7631 

TL-208 

G,  N 

2.44E-01 

2 . 65E-02 

1.64E-02 

3.39E-02 

pCi/g 

TDR 

09/05/14  2055 

7631 

TH-23  4 

G,N 

9.71E-01 

7  .32E-01 

9  .27E-01 

1.88E+00 

pCi/g 

TDR 

09/05/14  2055 

7631 

TH-22  8 

G,  N 

8.23E-01 

6.86E-01 

1.03E+00 

2.10E+00 

pCi/g 

TDR 

09/05/14  2055 

7631 

PB-212 

G,  N 

8.76E-01 

4.84E-02 

2.83E-02 

5.77E-02 

pCi/g 

TDR 

09/05/14  2055 

7631 

BI-212 

G,N 

9.65E-01 

2 . 40E-01 

1.67E-01 

3.50E-01 

pCi/g 

TDR 

09/05/14  2055 

7631 

AC-228 

G,  N 

7.64E-01 

7  .2 9E-02 

6.59E-02 

1.37E-01 

pCi/g 

TDR 

09/05/14  2055 

7631 

RA-224 

7.52E-01 

2 .5  4E-01 

2.58E-01 

5.28E-01 

pCi/g 

TDR 

09/05/14  2055 

7631 

Ra_D_214 

7.18E-01 

3  .5 0E-02 

3 . 43E-02 

7.06E-02 

pCi/g 

TDR 

09/05/14  2055 

7631 

K-40 

1.43E+01 

8 . 8  IE-01 

1.72E-01 

3.63E-01 

pCi/g 

TDR 

09/05/14  2055 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  DAF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 


USAFSAM/OEC 
2510  Fifth  St.  Bldg.  840 


Report  Date:  9/10/2014  10:30:43  AM 


WRIGHT-PATTERSON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS140010 
S 1408005- 10A 

Soil  Client  ID:  02060  C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

TL-208 

G,N 

2.34E-01 

2 . 8  IE-02 

1.84E-02 

3.79E-02 

pCi/g 

TDR 

09/06/14  256 

7631 

TH-23  4 

G,  N 

1.69E+00 

7 . 12E-01 

8 . 8  7E-01 

1.80E+00 

pCi/g 

TDR 

09/06/14  256 

7  631 

TH-22  8 

G,  N 

9.46E-01 

6.89E-01 

1.04E+00 

2.11E+00 

pCi/g 

TDR 

09/06/14  256 

7631 

PB-212 

G,N 

8.22E-01 

4.73E-02 

2 . 8  8E-02 

5.87E-02 

pCi/g 

TDR 

09/06/14  256 

7631 

PA-234M 

G,  N 

4.37E+00 

4.83E+00 

3.77E+00 

8.05E+00 

pCi/g 

TDR 

09/06/14  256 

7631 

BI-212 

G,  N 

9.22E-01 

2 . 8 9E-01 

2 . 16E-01 

4.48E-01 

pCi/g 

TDR 

09/06/14  256 

7631 

AC-228 

G,  N 

8.28E-01 

6.85E-02 

6.15E-02 

1 -  28 E- 01 

pCi/g 

TDR 

09/06/14  256 

7631 

CD-109 

F ,  N 

5.21E-01 

3  .22E-01 

3 . 64E-01 

7.40E-01 

pCi/g 

TDR 

09/06/14  256 

7631 

RA-22  4 

5.60E-01 

2 . 42E-01 

2 .61E-01 

5.35E-01 

pCi/g 

TDR 

09/06/14  256 

7631 

Ra_D_214 

5.78E-01 

3 . 60E-02 

4.26E-02 

8.70E-02 

pCi/g 

TDR 

09/06/14  256 

7631 

K-40 

1.69E+01 

1.00E+00 

2.00E-01 

4.18E-01 

pCi/g 

TDR 

09/06/14  256 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

2510  Fifth  St.  Bldg.  840  ReportDate:  9/10/2014  10:30:43  AM 

WRIGHT -PATTERSON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS14001 1 
S 1408005-1 1A 

Soil  Client  ID:  02060C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

1.59E-01 

7 . 7  IE-02 

6.58E-02 

1.32E-01 

pCi/g 

TDR 

09/06/14  858 

7631 

TL-208 

G,  N 

3.51E-01 

3 .3  7E-02 

1.93E-02 

3.99E-02 

pCi/g 

TDR 

09/06/14  858 

7631 

TH-23  4 

G,  N 

2.01E+00 

1.13E+00 

1.09E+00 

2.22E+00 

pCi/g 

TDR 

09/06/14  858 

7631 

TH-22  8 

G,  N 

3.78E+00 

1.0  IE +00 

1.30E+00 

2.64E+00 

pCi/g 

TDR 

09/06/14  858 

7631 

PB-212 

G,  N 

1.19E+00 

6.23E-02 

3 . 45E-02 

7.02E-02 

pCi/g 

TDR 

09/06/14  858 

7631 

PB-210 

G,N 

4.54E+00 

2 .5 1E+00 

2 . 0 1E+00 

4.10E+00 

pCi/g 

TDR 

09/06/14  858 

7631 

BI-212 

G,  N 

1.14E+00 

3 .60E-01 

2 . 7 0E-01 

5.60E-01 

pCi/g 

TDR 

09/06/14  858 

7631 

AC-228 

G,  N 

1.11E+00 

8 . 9  7E-02 

7 .5  IE-02 

1.56E-01 

pCi/g 

TDR 

09/06/14  858 

7631 

CO- 60 

E,N 

1.27E-02 

1.44E-02 

1.09E-02 

2.40E-02 

pCi/g 

TDR 

09/06/14  858 

7631 

BA- 133 

E,N 

7.03E-02 

2 . 8  IE-02 

4.68E-02 

9.51E-02 

pCi/g 

TDR 

09/06/14  858 

7631 

RA-224 

8.41E-01 

3.25E-01 

3.23E-01 

6.61E-01 

pCi/g 

TDR 

09/06/14  858 

7631 

Ra_D_214 

1.07E+00 

5.17E-02 

3.76E-02 

7.77E-02 

pCi/g 

TDR 

09/06/14  858 

7631 

K-40 

1.81E+01 

1.10E+00 

2 .24E-01 

4.70E-01 

pCi/g 

TDR 

09/06/14  858 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

2510  Fifth  St.  Bldg.  840  Report  Date:  9/10/2014  10:30:43  AM 

WRIGHT -PATTERS ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS140012 
S 1408005- 12A 

Soil  Client  ID:  02060 C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

TL-208 

G,  N 

3.06E-01 

3 . 17E-02 

1.86E-02 

3.84E-02 

pci/g 

TDR 

09/06/14 

1459 

7631 

TH-23  4 

G,  N 

2.56E+00 

8 .5  9E-01 

1.07E+00 

2.18E+00 

pci/g 

TDR 

09/06/14 

1459 

7631 

TH-22  8 

G,  N 

2.30E+00 

8 . 43E-01 

1.08E+00 

2.20E+00 

pCi/g 

TDR 

09/06/14 

1459 

7631 

PB-212 

G,  N 

1.20E+00 

8 .5  IE-02 

3.21E-02 

6.55E-02 

pci/g 

TDR 

0  9/06/14 

1459 

7631 

BI-212 

G,  N 

8.84E-01 

2 . 62E-01 

2 . 0  0E-01 

4.20E-01 

pCi/g 

TDR 

09/06/14 

1459 

7631 

AC-228 

G,  N 

1.09E+00 

8  .22E-02 

6.10E-02 

1.28E-01 

pCi/g 

TDR 

09/06/14 

1459 

7631 

1-131 

E ,  N 

2.71E-01 

3 . 12E-01 

2 . 49E-01 

5.23E-01 

pCi/g 

TDR 

09/06/14 

1459 

7631 

CD- 10 9 

E,N 

4.62E-01 

3  .52E-01 

4.37E-01 

8.87E-01 

pCi/g 

TDR 

0  9/06/14 

1459 

7631 

RA-224 

7.30E-01 

3  .55E-01 

3 . 03E-01 

6.20E-01 

pCi/g 

TDR 

09/06/14 

1459 

7631 

Ra_D_214 

7.64E-01 

4.30E-02 

3 . 48E-02 

7.20E-02 

pCi/g 

TDR 

09/06/14 

1459 

7631 

K-40 

1.63E+01 

1.02E+00 

2 . 43E-01 

5.08E-01 

pCi/g 

TDR 

09/06/14 

1459 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-II,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 


USAFSAM/OEC 
25 10  Fifth  St.  Bldg.  840 


Report  Date:  9/1 0/20 14  1 0 :3  0:43  AM 


WRIGHT -PATTERS ON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS140013 
S 1408005-1 3A 

Soil  Client  ID:  02060  C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

7.21E-02 

2 . 8 6E-02 

2.31E-02 

4.70E-02 

pCi/g 

TDR 

09/06/14  2100 

7631 

TL-208 

G,  N 

2.69E-01 

2 .77E-02 

1.73E-02 

3.57E-02 

pCi/g 

TDR 

09/06/14  2100 

7631 

TH-228 

G,N 

1.48E+00 

7.01E-01 

1.17E+00 

2.37E+00 

pCi/g 

TDR 

09/06/14  2100 

7631 

PB-212 

G,  N 

9.75E-01 

1.01E-01 

2 . 92E-02 

5.95E-02 

pCi/g 

TDR 

09/06/14  2100 

7631 

BI-212 

G,N 

1.19E+00 

2 . 9  9E-01 

2  .05E-01 

4.27E-01 

pCi/g 

TDR 

09/06/14  2100 

7631 

AC-228 

G,  N 

8.15E-01 

7  .2 6E-02 

5 . 62E-02 

1.17E-01 

pCi/g 

TDR 

09/06/14  2100 

7631 

RA-224 

8.24E-01 

3  .23E-01 

2.59E-01 

5.30E-01 

pCi/g 

TDR 

09/06/14  2100 

7631 

Ra_D_214 

7.49E-01 

3  .53E-02 

3 . 02E-02 

6.23E-02 

pCi/g 

TDR 

09/06/14  2100 

7631 

K-40 

1.79E+01 

1.03E+00 

1.93E-01 

4.05E-01 

pCi/g 

TDR 

09/06/14  2100 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radioanalytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  D  AF 
Technical  Director,  Radioanalytical  Laboratory 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Company: 

Address: 


Contact: 

Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Collection  Date: 
Receive  Date: 
Collector: 


Radioanalvtical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Certificate  of  Analysis 

USAFSAM/OEC 

2510  Fifth  St.  Bldg.  840  Report  Date:  9/10/2014  10:30:43  AM 

WRIGHT-PATTERSON  AFB  OH,  45433 
SSgt  Michael  Ames 
GS140014 
S 1408005- 14A 

Soil  Client  ID:  02060  C 

7/30/2014 

8/5/2014 

Client 


Parameter 

Qualifier 

Activity 

Uncertainty 

Lc 

MDA 

Units 

Analyst 

Date/Time 

Batch 

Gamma  Spec  Full 

U-235 

G,  N 

6.63E-02 

3 . 10E-02 

2.50E-02 

5.07E-02 

pci/g 

TDR 

09/07/14  302 

7631 

TL-208 

G,  N 

2.58E-01 

3 . 0  IE-02 

1.87E-02 

3.87E-02 

pCi/g 

TDR 

09/07/14  302 

7631 

TH-23  4 

G,  N 

9.72E-01 

8  . 0 0E-01 

1.02E+00 

2.08E+00 

pci/g 

TDR 

09/07/14  302 

7631 

PB-212 

G,  N 

9.66E-01 

8 . 9  7E-02 

3 . 10E-02 

6.33E-02 

pci/g 

TDR 

09/07/14  302 

7631 

BI-212 

G,  N 

8.84E-01 

2 . 40E-01 

1.74E-01 

3.66E-01 

pci/g 

TDR 

09/07/14  302 

7631 

AC-228 

G,  N 

8.28E-01 

7  . 9 7E-02 

6.93E-02 

1.44E-01 

pCi/g 

TDR 

09/07/14  302 

7631 

CS-137 

D,F,N 

3.69E-02 

2 . 0 0E-02 

1.53E-02 

3.19E-02 

pCi/g 

TDR 

09/07/14  302 

7631 

RA-224 

6.22E-01 

3 . 48E-01 

2 . 82E-01 

5.78E-01 

pCi/g 

TDR 

09/07/14  302 

7631 

Ra_D_214 

7.59E-01 

4.34E-02 

3  .5 9E-02 

7.40E-02 

pCi/g 

TDR 

09/07/14  302 

7631 

K-40 

1.46E+01 

9 .2  4E-01 

2 . 0 7E-01 

4.36E-01 

pCi/g 

TDR 

09/07/14  302 

7631 

BRIAN  J  STROH,  Capt,  USAF 
Chief,  Radio  analytical  Laboratory 


AURELIE  M  SOREFAN,  DR-H,  PhD,  DAF 
Technical  Director,  Radio  analytical  Laboratory 


Page  1 6  of  1 7  Pages 


23 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Radioanalytical  Services  Laboratory 

2510  Fifth  St,  Area  B  Bldg  0840  WPAFB,  OH  45433  -  (937)  938-2523 

Radiation  Qualifier  List 


Qualifier  Qualifier  Description 

A  Identification  Rejected 

B  (ELAP)  Blank  Contaimination 

C  Inconclusive 

D  Misidentification 

E  False  Positve 

F  Consistent  with  False  Positive 

G  Qualitatively  consistent  with  detector  background 

H  Quantitatively  consistent  with  detector  background 

I  Inconsistent  energy  shift 

J  (ELAP)  The  reported  results  is  an  esimated  value 

N  (ELAP)  Non-target  analyte 

Q  (ELAP)  One  or  more  quality  control  criteria  failed 

U  (ELAP)  Analyte  was  not  detected  and  is  reported  as  less  than  the  LOD 

K  Inconsistent  Full  Width  Half  Max  (FWHM) 

L  Hold  time  exceeded 

M  Results  invalid 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Attachment  2 

Map  of  Gamma  Walkover  with  Soil  Sample  Locations 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


McClellan  CS  024  Verification  Survey 

Gamma  Walkover  with  Soil  Sampling  Locations 


Legend 
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Attachment  3 

Instrument  Calibration  Sheets 
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DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSP  ACE  MEDICINE  (AFMC) 
OCCUPATIONAL  ENVIRONMENTAL  HEALTH 
WRIGHT-PATTERSON  AFB  OHIO 
CERTIFICATE  OF  CALIBRATION 


Nirg  L nd km  Modqj  322 1 _  Se'iala  JBTsn _  Indent  icgaoe  Dale  i*Uun-n 

Mffl  3cior»m  Model  '«»'»»»  Safial «  S*G4>;P _  indent  WA  C»i  Dub  Dale  iB  j.m.iB 


TEST.  MEASUREMENT  ANO  DIAGNOSTIC  EQUIPMENT 
NIST  Tracnhlo  Chock  Jourcn  RlNnnct  IniHUmertli 

tiptop*  Saner »  Caff.  Paw  0P¥  Mfg  Moa*>  S#'>ai  a 

CilJT  MUIJI  OI-Nov-CH  MI?4mU  ludlum  300  1  Hl2«J’ 


Ca.1  Du*  Pin 

4  DEC  ZOM 


M.'iwi/wii.-lil  Vtaihlm <1  ■  •  mHWI  HjiHpnwnl  iitfll  >nr XwpH'  In  lb* Nklbwl  h,i  il-ji.  J.  juJ  J wlifeil. 'ff ■.  M  ilw  JHL*ai  ilk* ml k)  thu  iHlwA 

Hhhmlini  iKihtii' 


|7]i  fffiryGk  m  M»cti«mc*l  c* fTlWiWf  £*rO«d  t  Ck  [na]  Alarm  Ck 

Ck  fT}r^a|ropiifr  Ck  m  F  9  R»ip  Ck  lyikyir^A  On 


Ab  FourwIHV 

*U  VDC  Tampa  ralup* 

70  1  *F 

Relsliv#  Hurrudlty 

*2  4  % 

Final  VsN  S«l 

TOD  VOC  TftrttMd  (LLO) 

0  mVWmdOWlULO)  20  mV  Window  widlh 

11  mV 

hv  Readout  {2  tniniai 

Refaranci- 

m 

V 

Reference  1000  V 

Inn  Raackjut 

497 

V  ±7%  Inst  fteactoui  i0U  V  - 

2% 

RANGE 

REFERENCE 

"AS  FOUND' 

CORRECTED 

MULTIPLIER 

CAL  POINT 

READING 

READING 

X  1000 

400  CPM 

360.000  CPM 

400,000  CPM 

X  1000 

100  CPM 

110.000  CPM 

110,000  CPM 

x  1D0 

400  CPM 

40.000  CPM 

40,000  CPM 

x  100 

100  CPM 

11,000  cpm 

1 1 .000  CPM 

X  10 

400  CPM 

4.000  CPM 

4.000  CPM 

xTo 

100  CPM 

1,100  CPM 

1,100  CPM 

H  1 

400  CPM 

400  CPM 

400  CPM 

X  1 

TOO  CPM 

1 10  CPM 

110  CPM 

Log  Scale 

200  CPM 

200  CPM 

200  CPM 

DIGITAL  SCALER  READOUT 

CAL.  REF  POINT 

AS  FOUND  READING 

CORRECTED  READING 

«.000  CPM 

40,000  CPM 

40.000  CPM 

•UNCERTAINTY  W  THIN  t  10%  CORRECTION  FACTOR  WITHIN  *  20% 


c  DMME  N  T  S  Calibration  1  n  btrvai  ■  1  y*ar 

OWWlnaow  (jut 

PiiniaiwitfM  Flftl*  :l 

Procedural  Aiilherlty  -  1C  F*U2210<HW 

Date  /g-Ju^-JQU _ 

Dale  \1  .Hi M 
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Juft  16  2014  03  13  PM  Kurt 
HdtSpot  FIDlEG  Calibration  information 


Report  Date 
Calibration  pate 
target  Mix 
Radionuclide 
Detector  barcode  Number 
Meter  Barcode  Number 
Detector  Manufacturer 
Detector  Model  Number 
Detector  serial  Number 
Meter  Manufacturer 
Meter  Model  Number 
Meter  serial  Number 

Check  Source  i-D. 
calibration  Date 
calibrated  by 

Check  Source  Activity  (uCi) 


3 on  16  2014  03:13  PM 
16  June  2014 

Other  Nuclide  Check  Source 
Cs-137 

N/A 

102  2  OS 
Scionix 

76BRS76/3M  -El-X 
SAG420 
Ludlum 
2221 
267511 

RP  3067 
16  June  2014 
Kurt  Shorts 
B.B90E-01 


sample  counting  Time  (minutes)  :  l.OQOE+OO 
Detector  Height  (ca)  :  3.0QGE-K)1 


Cs-137  window  information: 
Background  fcpm) 

Areal  Limit  of  Sensitivity  CuCi/«?) 
point  Limit  of  Sensitivity  (uCi) 
K-f actor  (m2) 

Counting  Data  Ccounts): 

0-cm:  16455 

20-Cm:  14967 

40 -cm;  12B20 
60-cm:  11625 

60“ cm:  11051 
100 -cm:  10321 
Instrument  Type  :Other 
window  Option :On1y  60  kev 
Units: d assit 

This  is  an  actual  ixi  calibration, 
cofifi  gu  rations. 


9.926 

6.9E-02 

6,4E-Q2 

0.92 


and  the  values  are  typical  of  most  3x3 


Detector  Calibration  Results 


Cs-137  window  information: 

cs-137  Detector  Efficiency  <cpm  :(uCi/ri233 

cs-137  Detector  Areal  LOS  (uct/i*2) 

Cs-137  Detector  Point  LOS  (uti) 

Cs-137  Detector  Background  Rate  (cpm) 
Cs-137  Detector  check  source  Rate  (cpn) 
Cs-137  Detector  K- Factor  (ibZJ 
cs-137  Detector  k- Factor  sdev  1%) 


6 -SC-03 
6.9E-02 

6.4E-02 

9,928 

6,527 

0.92 

5.3 


Page  # 
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DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
OCCUPATIONAL  ENVIRONMENTAL  HEALTH 
WRIGHT-PATTERSON  AFB  OHIO 
CERTIFICATE  OF  CALIBRATION 


Mlg  L  mil  um  Model  23  J  L  Senel*jB75V _  Index  *_u»2to  Dele  2*-jun-i4 

M||.  toeritf  Model  rnm  i  nil  in  Serial  *  SAC  mdnlOMi  “  Cel  Cue  Cels  2^j  7 


TEST.  MEASUREMENT  AMO  DIAGNOSTIC  EQUIPMENT 
NIST  Traceable  Chech  Sources  Reference  Instrument* 

■eotape  C«it  Oefe  PPM  Mfg  Mader  Serin  • 

tilV  RP.V*-  u\.K»,  M  Ludlum  500-1  lEOtSJ 


Ca1  Dw  Dm 
06  M  Aft  2015 


Mcm-unut'  Nwiil*i.ltMluHei>«ru«Mei«<in««ri<lrh«ihTS>i>.w|NiMli»e4K  '■UbJsiJ.  mi  m  rJ*  un«;i  -Jh-wl  H  im  Jariiiolj'. 

■ttaMeeSeHMe 

OrfTTMwitwM  l/F”* a  |w[aihwBS 

171*  fBa  f/"|3»»ai^'>T  a  fTY  a  a  r^Anac^at 

A*  Found  HV  M7  VDC  Temperature  _ «£*F  Relative  HurruJity  _ S3  5  % 

PmaiVot  Se:  B"5  VQC  Tnnunpld  (LLP)  iQ  mV  Window  (UUJ)  is  mV  Window  *nHh  0  mV 


hV  Rm33h*(2  DQiniiM  Reference  500  V  Reference  1000  V 

Inn  Readout  3ffl)  V  z  &•  Inn  Readout  MW  V  -  2*» 


RANGE 

MULTIPLIER 

REFERENCE 

CAL  POINT 

"AS  FOUND' 
READING 

CORRECTED 

READING 

fc  1000 

4QQCm 

400.000  CPM 

400,000  CPM 

x  lDDD 

IOC  CPM 

100  000  CPM 

100  000  CPM 

x  100 

400  CPM 

40,000  OPW 

40.000  CPM 

x  1D0 

100  CPM 

10.000  CPM 

10.000  CPM 

>  10 

4Q0  CPM 

4  000  CPM 

4.000  CPM 

X  10 

too  GPM 

1.000  CPM 

1.000  CPM 

1  * 

400  cm 

400  CPM 

400  CPM 

a  1 

m  cm 

100  CPM 

100  CPM 

Log  Suit 

ZOO  0PM 

200  CPM 

200  CP  M 

DIGITAL  SCALER  READOUT 

CAL  REF  POINT _ AS  FOUND  READING  CORRECTED  HEADING 

40.M0CPM  40,067  CFr7  40,067  CPM 

"UNCERTAINTY  WITHIN  ♦  IDS  CORRECTION  FACTOR  WITHIN  *m 
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DEPARTMENT  OF  THE  AJR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 

act  (J RATIONAL  ENVIRO  htWEW t AL  HEALTH 

WRIGHT-PATTERSON  AFB  OHIO 

CERTtFtCA TE  OF  CAUBRA TtQN 


Mfg  Ludlimi  Model  222 1  Senal  #  _  Index  #  ifcaiU1  Dale:  Z^Jun-H 

Mfg .  5f»iw  Model  -  Seri 33  tf  SAG  4£a  index  *  IM33S  Ca!  Due  Dale:  r 

TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
NIST  T niesiUt  Che  d*  Sou  w=  Reference  Instrument! 

teatope  Swi&i  #  Cert.  Date  PPM  Mfg  MotfaJ  3erij&J  f _ Cmt  Due  Pat# 

til  SI  RP3067  nl-Ndt-134  LuiUum  5HM  Ml2^l 


Mt-wmouil  ^tH-dar  U  ul  ku  rtqn  •  rskiw  i«s*e  wv  tow  nlc  h  ihe  N,.ii  -n.-i|  In  ipnk  ini' Ml  .  bulk  vviwil  by  Ik  BibIiMA 

ci14na.iii«i  LMlilkj< 


\*l  DETECTOR  HICI1  VOLTAGE  OPTIMIZATION 


Ptobe  #1 

Probs  #2 

Probe  #3 

Mfg  Scinfin 

M»fl.  NM 

Mfg.  wa 

Model  IfiBflSTMMEI* 

Model 

Model 

Serial  n  sag  *22 

Send# 

Serial  # 

Index  fl 

index  # 

Index# 

Isotope.  Cs-L.37  .j-  1;' 

Esolope 

Isotope- 

Final  VdK  Sat  £75  VOC  Final  Vott.  Sel  VDC  FinaH  Volt.  Sei _ VDC 


High 

Voltage 

CPM 

™ 

34?F 

5SO 

flOfl 

77176 

SM 

2BS1Q 

■6TS 

TOfl 

29123 

750 

26905 

600 

MT10 

850 

33455 

^■Lkil 

*3* 

Efficiently  *0foM  cpwy&mf&ir  Efficiency _ cpi^wfliz-  Efficiency _  CPMfyrtn’air 


COMMENTS.  Calibration  Interval  =  1  year  Lisa  'Window  r  iL  I 

_ FWfrdtirfll  Authgrily_-_1C  P#22  2 1 WM 


canbialeiJ  By: 
Reviewed  By. 


Dale  _a*-Jun-20l4 _ 

Date  A^r-  ‘ -1  •  7 
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Jun  24  2014  01  40  PM  Willis  Hosley 
Hotspot  fidler  calibration  information 


Report  Date 
calibration  Date 
Target  Mis 
Radionuclide 
Detector  Barcode  Number 
Meter  e arc ode  Number 
Det  e  Ct  or  Ma  nu  fact  u  re  r 
Detector  Model  Number 
Detector  serial  Number 
Meter  Manufacturer 
Meter  Model  Number 
Meter  Serial  Number 


Jun  24  2014  01:40  PM 
June  24  ZD 14 

Other  Nuclide  check  source 

Cs- 137 

08335 

102210 

Scionix 


76BRS76/3M-E1-X 

SAG423 

Ludl urn 

2221 

2*7537 


check  source  i.d. 
Calibration  Date 
Calibrated  by 

Check  Source  Activity  (uci ) 


RP  3067 
June  24  2014 
Willis  Mosley 
*. 8906-01 


Sample  counting  Time  (minutes)  :  l,0Q0E+00 

Detector  Height  (cm3  :  3,Q0Qe*01 


Cs-137  Window  information: 

Background  (cpm)  :  9t258 

Areal  Limit  of  Sensitivity  (uci/m?)  ;  1.16-02 

point  Limit  of  sensitivity  (uci)  ;  5-56-0 2 

K-f actor  (m2)  :  4, *3 

Counting  Data  (counts): 

0-cm;  16549 

20-cmu  14618 
40-cm:  12314 

60 -on:  11101 
m-C  m:  105Z9 
100 -cm:  103 7 B 
instrument  Type  ipther 
window  option: only  60  keV 
UnitSiClassic 

This  is  an  actual  3x3  calibration,  and  the  values  are  typical  of  most  3x3 
configurations. 


Detector  Calibration  Results 


CS-137  Window  Information: 


Cs- 137  Detector 
Cs- 137  Detector 
Cs- 137  Detector 
Cs-137  Detector 
Cs-137  Detector 
Cs-137  Detector 
Cs-137  Detector 


Efficiency  (cpm/(uCl/m2)) 

Areal  LOS  (uCi/mZ) 

Point  LOS  (uCi) 

Background  Rate  (cpm) 
Check  Source  Rate  (cpm) 
K-Factor  (m2) 

K- Factor  5 dev  (90 


4,06+04 
I, It- 02 
5. St-02 
9,2SB 
7,291 
4.  S3 
S.2 


Page  1 

32 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


r 


I  cf 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 

OCCUPATIONAL  ENVIRONMENTAL  HEALTH 

WRKJHT-PATTERSON  AFB  OHIO 

CERTIFICATE  OF  CALIBRATION 


M*g  Ludtum  Hod*  2221  SvaitjfcH) _  mam*  iQHo«  dm  oao^-t* 

i.i‘5  Iwm  Moat  *  St*  a  SACijT _  maw  ■  * _ C#  Due  Daw 

TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
NIST  TiKtiblf  Cb*(k  Sourwi  H»l*rpnc*  InMnimtNl 


tsotopm  Swwt§ 

c#*r  D*r* 

OPM  Mtg  Mow 

San**  Cl  0v»Om 

cor  Mc»5i 

Ludlum  900-1 

i<52?52  4  DiC  2914 

■fja  « 

-■fcj.  Trn,  IAjL  Jt  fc  1  Tfc— -  .-1  JM  |  it  PlVlt  hr  «iflk 

w-mh  Pr*nB' H  %  ■  w  m  f  V4-  ■  1  % 

Ck  ^{Av^Ck 

f/TcifertiCiEr  Gi  1/  |"  5  c*  |£pw«  Off 

A*  FOMAS  MV _ 

VOC  Terttpe1 'iVs  MlT 

RfHiivfl  HianuMy  «a  T  % 

Final  Va*  Set 

ftfS  Vpc  Thfwtwd  10  fliVIfVindfi**  ULDj-  23  mV  Wfxtoft  to  mV 

HV  Rewtoul  (2  pomlaj 

RtVrc* 

500  V  qefflfpnc*  lOGO  V 

mat  flwoui 

4)7  V  i?,  NWt 

Readout  '  0’3  V  ±  2% 

(WiGE 

mnmmt 

*AS  FOyfcD*  CO*W£CT£P 

MULTIPLE 

CAL  POINT 

REAQ1KC 

READING 

Ji  1090 

400  CPM 

420,000  CPM 

400,000  CPM 

K  1000 

too  CPM 

100.000  CPM 

100.000  CP*.' 

mco 

4W  cw 

40,000  CPM 

40.000  CPM 

x  100 

t<»  CPM 

10.000  CPM 

10.000  CPM 

x  10 

400  CPM 

4.000  CPM 

4  000  CPM 

ite 

ifflJ  CPM 

1.000  CPM 

1  000  am 

X  1 

4 CO  CPM 

400  CPM 

400  CPM 

1 1 

ico  am 

TOO  CPM 

100  CPM 

Log  ftcjt* 

200  CPM 

200  CPM 

200  CP*.' 

DIGITAL  SCALER  READOUT 

CAL  ftEf  POINT 

A$  FOUND  R£ADifc& 

CORRECTED  READING 

40  000  CPM 

40,304  CPM 

40  304  CPM 

■UNCERTAINTY  V/RH IN  +  ICS  CORRECTION  FACTOR  WITHIN  i  20S 


COMMENTS  C^MBbon  bittvw  -  1  ,*v  Uk  TftncJQ*  OUT 

l‘-  1  ■  ' _ Frocwluml  Uthonn  -  [(  RaJIZHWW 


CalCralad  By  . 


I^U.T 


By  L— ^  T 


ft*  t  » 
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DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMCJ 

OCCUPATIONAL  ENVIRONMENTAL  HEALTH 

WRIG  HT -PATTERSON  AFB  OHIO 

CERTIFICATE  OF  CALIBRATION 


Mfg  Ludium 

Model  222 1  Sensl  *  j9qkW 

fold**  *  1 0I2G4 

Date  :i3-Jun  U 

M1§  Scum 

Model  «<* i  *  « c  *  Sana!  #  SAG  *27 

KKH?X  4  IW.A 

Cal  Due  Dana  33-Jur  is 

TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
MtST  Traceable  Check  Sources  R(ttrtnt»  mftrumenb 


I’JilfCpr 

Ml 

C#.*t  Date 

OW 

SMrf  # 

C*  Du*  Date 

Ci  I3t 

ML  Ml 

01  -N*u  -Ol 

Lu^gm 

500-1 

102952 

4  DLt  20  M 

Sm.  I  ■■ .!+  mt!  "**d  m  inhtd»£  u  Ik  SjluJ  k«  ui  ,.i  «wli  M  .  w  dfe  <  wg  ik  hg>u«'  * 

4hhwki>  nJms- 


Sa\  DFTllTOR  HIGH  VOLTAGE  OPTIMIZATION 


Probe  #1 

Probe  #2 

Probe.  #3 

Mljg  Sow** 

Mfp  WA 

Mia 

Model  7*61*57*  TME1-X 

MnM 

Mood 

Serial *  SAG  *3" 

Serial  * 

$«■£  » 

ir*de  >.  4  foi  A 

iftd*x  ?i 

isolo pt  Cs - 137  4 

lK54qpe 

•sotope 

High 

Volligc 

CPM 

**■ 

550 

275*4 

aTrS&S 

esc 

2712* 

W5 

77T» 

«*  J 

*T4 

750 

2*2*7 

SCO 

esb 

30217 

9QC 

41729 

— 

— 

Hlflti 

Voltege 

:  cm  . 

\ 

j 

Fi*ai  Vc*  S<n  t-$VPC  Final  Volt  5e< _  VDC  FtjI  Veil  S*< _ VDC 

Flftcwnr-y  *■  n  ~  q  i  z~  EfTscsency  _ o>M-(*irr.:  ENieiwicy _  CPuiAVrr  {yrr 

COMMENTS  Ca'iUalno  Interval  =  1  y-si  Use  "W  into*  S'i  • 

_ PfuCeJHml  Authority  ■  ICP*222ldfHXl 


Gatinted  3> 
Renewed  By . 
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Jun  03  2014  11  07  am  Kurt  shorts 
Hotspot  FlDLER  Calibration  Information 


Report  Date 
Calibration  Date 
Target  Min 
Radionuclide 
Detector  Barcode  Humber 
Meter  Barcode  Number 
Detector  Manufacturer 
Detector  Model1  Number 
Detector  Serial  Humber 
Meter  Manufacturer 
Meter  Model  Number 
Meter  serial  Number 

check  Source  1.0. 
calibration  Date 
Calibrated  by 

Check  Source  Activity  (uCi) 


jur  03  2014  11; 07  am 
03  June  2014 

Other  Nuclide  check  Source 

Cs-137 

H/A 

102204 

Scionix 

76BRS76/3M-E1-* 

SAG427 

Ludlum 

2221 

290803 

ftp  3067 
03  June  2014 
iturt  Shorts 
8.900E-01 


Sample  counting  Time  (minutes)  ;  l.oOOe+OO 
Detector  Height  (cm)  ;  J.000e*01 


Cs-137  window  information: 
Background  (cpm) 

Areal  Limit  of  sensitivity  (uci/n2) 
PDint  Limit  of  Sensitivity  (uti) 
K-fact0r  (m2) 

Counting  Data  (counts); 

0-crn:  15BB7 
20- cm:  13996 
40-cm:  12147 

60- cm:  10369 
80-crn:  10225 

100-cm:  9606 

instrument  Type  :Other 
Window  option; only  60  kev 
units  idassic 

This  is  an  actual  3x3  calibration, 
configurations. 

Detector  calibration  Results 


8,781 

4.4E-02 

S.5E-02 

1.24 


the  values  are  typical  of  most  3x3 


Cs-137  window  information: 

CS-137  Detector  Efficiency  (cpm/(uCi/m2)) i  9.9E+03 
Cs-137  Detector  Areal  LOS  (uci/m?)  :  4.41  02 


cs-137  Detector  point  LOS  (uCi)  :  5.SE-02 

Cs-137  Detector  Background  Rate  (cpm)  :  8,781 

Cs-137  Detector  Check  Source  Rate  (cpm)  :  7,106 

Cs-137  Detector  K-Factor  (m2)  :  1.24 

CS-137  Detector  K-Factor  sdev  (X)  ;  $.3 


page  t 
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Attachment  4 

Radiation  Meter  Quality  Control  (QC)  Log 
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Radiation  Meter  QC  Log 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2015-1641,  31  Mar  2015 


Attachment  5 

Statistical  Summary  of  Instrument  Data 

Instrument  Model  Number:  Ludlum  2221  /  Scionix  76BRS76  3x3  Nal 
Instrument  Serial  Number:  287511  /  SAG420 
Surface  Type:  Dirt/Soil 
Area:  Trench 


Field 


istrument 


Statistics: 

Count:  3€1S 

Minimum:  131-37 

Masjmum  :3d66G 

Sum:  -35552-322 

Mean:  23646440675 

Standard  Deviation:  1063 .350506 


4  r 


Frequency  Distribution 


19513  22165  24S17  27469  30121 


Instrument  Model  Number:  Ludlum  2221  /  Scionix  76BRS76  3x3  Nal 
Instrument  Serial  Number:  290803  /  SAG  427 
Surface  Type:  Dirt/Soil 
Area:  Trench 


Field 


I 


Statistics: 


Count:  370 

Minimum:  10237 

Majdmum:  32425 

Sum:  22351171 

Mean:  23601.001031 

Standard  Deviation:  2033. 300055' 


Frequency  Distribution 
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Instrument  Model  Number:  Ludlum  2221  /  Scionix  76BRS76  3x3  Nal 

Instrument  Serial  Number:  284511  /  SAG420 

Surface  Type:  Asphalt 

Area:  Alongside  trench  to  the  Northeast 


Reid 

Frequency  Distribution 
400 
300 
200 
100 
0 

9775  13549  17323  21097  24371 

11662  15436  19210  22934 


.■vflTfTlTrll  —  , 


Instrumei 


Statistics: 

Count:  2143 

Minimum:  3775 

Maximum:  26420 

Sum:  37332227 

Mean:  17677.13412 

Standard  Deviation: 2361 .3161 17 
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